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1 
The present invention relates o the manu- 
facture of polyvinyl acetate emulsion paints, 
and more particularly fo paints of this type con- 
taining a dispersed resin component consisting 
essentially or exclusively oÏ a polyvinyl acetate 
resin produced by polymerization oÏ vinyl ace- 
rate in aqueous suspension. 
Our invention relates fo the same general type 
of polyvinyl acetate emu/sion paints as are de- 
scribed in the pending application oÏ George O. 
Morrison entitled "Aqueous Polyvinyl Acetate 
Emulsion Paints and Method of Preparing 
Same," Serial No. 77347 filed November 1, 1946, 
now U. S. Patent 2,566. in such application 
there is described a procedure for the manufac- 
ture of polyvinyl acetate emulsion paints where- 
in a pigment paste and a keying or adhesion- 
promoting agent, such as an alkyd resin, are 
incorporated in a polyvinyl acetate emulsion ai 
an elevated temperature, and after cooling, a 
conditioning agent is added to the mixture, the 
entire process being conducted with the use of 
viorous agitation. The conditioning agent con- 
trols and insures the deposition of a uniform, 
continuous and sta«ble film under various condi- 
tions of humidity and temperature. These con- 
ditioning agents, as stated in such application, 
are in the form of organic materials, and prefer- 
ably of mixtures of such materials, which as a 
whole have only a limited solubility in water and 
have solvent or swelling action on the polyvinyl 
acetate resin, the function of such conditioning 
agents being fo reverse the original system in 
which the hydrophflic emulsifier was present in 
the dispersing phase fo one in which such emul- 
sifier becomes part of the dispersed phase, that 
is, becomes dispersed within the resinous film 
body formed by the coalescence of the previously 
dispersed resin particles as the water evaporates. 
The general object of the present invention is 
fo improve the properties of the aforementioned 
type of polyvinyl acetate emulsion paints and 
also fo provide an improved procedure for the 
manufacture of such paints whereby the use of 
elevated temperatures is avoided, ou]: improved 
process being capable of being conducted entirely 
at substantially room temperature. 
We have round that the procedure for the 
manufacture of polyvinyl acetate emulsion 
paints of the type described in the above-men- 
tioned Morrison application can be greatly sim- 
plified and cheapened by eliminating the use of 
heat, so that the necessity for specially jacketed 
kettles, for heating or cooling devices, for steam 
boilers, and for temperature control apparatus 

is entirely obviated, while at the same time, by 
eliminating the heretofore necessary heating and 
cooling periods, the rime for preparing the paint 
is reduced. 
5 We have round further that the incorporation 
of wetting agents into the polyvinyl acetate 
emulsion paints produces a marked over-all im- 
provement in the performance of the paints. In 
particular, we have round that additions of tota- 
l0 binations of a non-ionic and an anionic wetting 
agent are most effective in imparting a number 
of improvements fo the aqueous emulsion paint. 
Among these improvements may be mentioned 
the fact that by the addition of a portion, or 
15 of the whole, of the wetting agents used fo a 
water pate of the pigments to be incorporated 
in the emulsion, during the period in which such 
paste is being prepared, a smoother paste is 
obtained, thereby yielding a paint which is ca- 
20 pable of depositing a film in which coarse par- 
ticles are practically completely absent such 
an effect being previously unobtainable, at least 
not without extreme difficulty, with aqueous 
emulsion paints. A further advantage resulting 
25 from the use of out wetting agents arises from 
the fact that the combination of the anionic and 
non-ionic wetting agents permits the use of pig- 
ments containing slightly soluble polyvalent cat- 
ions which would precipitate with anionic wet- 
30 ring agents alone. This result is apparently due 
to the stabilizing and solubilizing effects of the 
combination of wetting agents in the polyvinyl 
acetate dispersion. The use of the wetting 
agents also permits the incorporation of a 
35 greater volume per cent of pigment based upon 
the total volume of non-volatile ingredients in 
the paint. Thus, according fo prior experience, 
if was round that po]yvinyl acetate emulsions 
havin a particle size of 1.5 fo 2 microns could 
40 tolerate no more than 35% pigment by volume, 
whfle emulsions of 0.5 to 1.5 microns could tol- 
erate no more than 38% pigment by volume, 
greater concentrations of pigment in these emul- 
sions resulting in film failure. We have round 
45 that by the use of wetting agents, the emu/sions 
of 1.5 to 2 micron particle size can tolerte 40% 
pigment volume while the emulsions of 0.5 to 1.5 
micron particle size can tolerate 43% pigment 
by volume. Finally, the use of wetting agents 
50 imparts improved paintabflity in that the paint 
wets more easily the surfaces to which if is ap- 
plied, thus aiding both brushability and leveling. 
in carrying out out process the several in- 
gredients of the paint mixture are combined in 
55 such order that a uniform and stable paint con- 
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position is obtained without the application of 
heat during the process of mixing and without 
forced coolin at any stage of the process. The 
paint composition includes an aqueous po]yvinyl 
acetate emulsion which preferably contains the 
amount of wetting agent necessary or desirable 
for its preparation; a conditioning agent for 
the polyvinyl acetate resin, an adhesion-pro- 
moting resin, particularly one which improves 
the adhesion of the aqueous emulsion paint to 
old paint surfaces, a pigment, and preferably 
also the added wetting agent referred to above, 
such wetting agent in its most useful form being 
composed of a mixture of an anionic and non- 
ionic weting agent. The adhesion-promoting 
resin is preferab]y separate]y combined with the 
eonditioning agent, which may consist of a mix- 
ture of a solvent and plasticizer for the po]y- 
vinyl acetate resin, there being added to such 
mixture, if desired, a small amount, say 5%, by 
weight of water, the water being dispersed in 
the organic mixture of adhesion-promoting resin, 
solvent, and plasticizer, and this is now added to 
the polyvinyl acetate dispersion which is sub- 
jected to rapid and vigorous agitation, all of 
these mixings being done at room temperature. 
In this way we have obtained highly satisfactory 
dispersion of the resin conditioning agent charge 
in the polyvinyl acetate emulsion without the 
aid of heat and without any form of tompera- 
ture control whatsoever. To this agitated mix- 
ture we now add a previous]y prepared pigment 
paste with simultaneous vigorous agitation and 
obtain in this way uniform distribution and sus- 
pension of the pigment, so that a paint is formed 
equivalent in all respects to that prepared with 
the use of heat as described in the above-men- 
tioned Morrison application. 
We have round that by employing the cold- 
formulation of the aqueous emulsion paint as 
outlined above, a large variety of alkyd resins 
can be emp]oyed without danger of causing 
coagulation of the emulsion or brush-fouling in 
the use of the paint. The greater stability of the 
mixture is in all likelihood due, at least in large 
part, to the fact that in subsequent transporta- 
tion, storage and use, the paint composition is 
subjected to temperature conditions hot critically 
different from those obtaining during the course 
of manufacture of the paint. 
Out cold-formulation procedure enables also 
other types of resins than alkyd resins to serve 
satisfactorfly as adhesion-promoting agents for 
the emulsion paint film to hydrophobic surfaces. 
We have round that when incorporated in the 
emulsion paint in the cold-formulation method 
above described, satisfactory adhesion can be ob- 
tained by employing resins of the po]yterpene 
types, coumarone-indene resins, rosin esters, such 
as pantaerythritol abietate, phenolic resins, and 
the like, provided that the resin employed is 
soluble in the cold conditioning agent (swelling 
agent or solvent-plasticizer mixture). If de- 
sired, heat may be employed to speed the solution 
or blending of a high-melting resin in the con- 
ditioning agent, but the solution is added cold in 
compounding the paint. The greater variety of 
resins, including combinations of resins, which 
can be employed to improve the adhesion of the 
paint film in accordance with the present inven- 
tion offers the advantage that resins may be 
chosen for certain specific properties, such as 
hardness, color retention, resistance to oxidation, 
specific adhesion to certain surfaces, and other 
physical and chemical properties without undue 
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concern for the possibflity of incompatibility in 
the polyvinyl acetate emulsion paint and conse- 
quent coagulation or brush fouling. 
As already indicated, we prefer to employ in 
5 out cold-formulation process a nixture of 
anionic and non-ionic wetting agents. The wet- 
ring agents that have given best results are di- 
normal-octyl ester of sodium sulfosuccinate (an- 
ionic), known commercial]y as "Aerosol OT," 
10 and a non-ionic oleic acid condensate of po]y- 
ethylene oxide, known commerically as "Neu- 
tronyx 228." qual amounts of these wetting 
agents are preferably employed, although the 
proportions can be varied considerab]y. We 
15 prefer to employ no more than about 0.35% of 
the mixture of wetting agents based on the total 
weight of polyvinyl acetate emulsion paint, as 
larger amounts of wetting agents tend to de- 
crease the scrubability or resistance to washing 
20 of the resulting paint film. The wetting agents 
can be added ai any stage in the compounding 
of the paint, but we prefer to employ at least 
part in making up the pigment paste. The wet- 
ring agent is employed in addition to that which 
25 is already contained in the aqueous polyvinyl 
acetate emulsion itself, wherein the maximum 
content is 0.3 % based on the weight of the emul- 
sion, and which in the paint becomes dfluted fo 
about 0.105%, so that the total wetting agent 
30 content is more than 0.105% but no more than 
0.455% of the total paint. Out investigations 
have shown that a superior pigment paste is ob- 
tained if the pigment is ground in water con- 
taining the wetting agent in a ball mfll, although 
35 other grinding apparatus can be employed. 
However, in the ball mill a finer suspension of 
the pigment in the liquld can generally be ob- 
tained, and the use of such grinding apparatus 
is according]y preferred. 
40 Instead of manufacturing the complete aqueous 
emulsion paint, it is possible to prepare only a 
paint base or vehicle, to be sold as such fo paint 
manufacturers who prefer to incorporate their 
own pigments in the vehicle. Such paint base 
45 or vehicle can be prepared as above described by 
mixing the aqueous po]yvinyl acetate dispersion, 
under vigorous agitation, with a previously pre- 
pared mixture of an adhesion-promoting resin, 
like an alkyd resin, pentaerythritol abietate, and 
50 other adhesion-improving agents compatible 
with the polyvinyl acetate resin, with a condi- 
tioning agent or agents for such resin, such nix- 
ture preferably having mechanical]y dispersed 
therein a small proportion, for example, 5%, of 
55 water, mixing being carried out at temperatures 
hot substantia]]y higher than about 30 ° C. To 
this stable emulsion, in which there may be in- 
cluded a wetting agent, Preferably the mixture 
of non-ionic and anionic wetting agents above 
60 described, there can subsequently be added a 
fine aqueous dispersion of the pigment, such dis- 
persion preferably containing also at least part 
of the total wetting agent of the final aqueous 
emulsion paint. 
65 While in the foregoing we have indicated that 
the use of additional wetting agents, over and 
above that which may be employed in the manu- 
facture of the original po]yvinyl acetate emulsion, 
is preferred, such additional wetting agents are 
70 not absolutely necessary, as an aqueous emulsion 
paint can be prepared in the cold without their  
aid which is satisfactory for many purposes. 
The following examples illustrate successfuI 
methods and formulae for carrying out the 
75 vention but it will be understood that they are 
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presented for purposes of illustration on]y and 
hOt as indicating the limits of the invention: 
EXAiVIPLE 1 
5 
Part A 
Parts by weight 
Polyvinyl acetate emulsion (50 % solids) .... 500 
Part B 
lO 
Di-n-octyl sodium sulfosuccinate .......... 1 
Oleic acid condensate of polyethylene o,'ide__ 1 
Water ................................... 18 
Part C 
Ethyl acetate ............................. 60 15 
Dibutyl phthalate ......................... 25 
Pentaerythritol abietate ................... 25 
Water ................................... 5 
Part D 
20 
Titanium dioxide ......................... 275 
Waterground mica, 325 mesh .............. 30 
Micronized mica .......................... 30 
Domestic China clay ...................... 30 
Diatomaceous earth ....................... 35 25 
Di-n-octyl sodium sulïosuccinate .......... 1 
Oleic acid condensate of polyethylene oxide__ 1 
Water .................................. 395 
In preparing the aqueous emulsion paint, the 
polyvinyl acetate dispersion is placed in any suit- 30 
able container equipped with an agitator and 
is rapidiy stirred. As already indicated, the 
aqueous polyvinyl acetate dispersion or emuision 
is of the type disclosed in the above-mentloned 
application wherein the maximum average par- 35 
ticle slze is 5 microns, the smaller size particles 
being preferred. Part B which represents hall 
of the added wetting agent charge, is utilized at 
a 10% solution fo insure uniform distribution of 
the wetting agents. Part C is prepared by heat- 40 
ing the solvent-plasticizer mixture so as to facil- 
itate solution of the resin, and after the resin has 
been dissolved therein, the solution is allowed fo 
cool fo approximately room temperature. The 
small amount of water is stirred into the solution 45 
until if becomes mechanically dispersed therein. 
This dispersion is then added fo the mixture of 
parts A and B while the stirring is continued. 
Part D, which contains the remaining wetting 
agent charge as well as the pigments and fillers, 50 
is mixed with the indicated amount of water in a 
ball mill or other suitable apparatus and is added 
as a smooth rhin paste. The agitation of the 
whole mixture is continued until a uniform 
aqueous dispersion is obtained. 55 
As indicated above, we prefer fo dissolve the 
adhesion-promoting agent in a mixture of both 
the solvent and plasticizer for the polyvinyl ace- 
tare (part C). If is, however, possible to dissolve 
the adhesion-promoting resin in only one of these 60 
materials, the other being employed in part B 
or directly in part A. 
The following example illustrates a formula in 
which no added wetting agents are employed: 
65 
EXAIVfPLE 2 
Part A 
Parts by weight 
Polyvinyl acetate emulsion (50% solids) .... 500 70 
Part B 
Ethyl acetate ............................ 50 
Dibutyl phthalate ........................ 25 
Alkyd resin (rezyl 869 .................. 25 
Water ................................... 5 75 

Part C 
Parts by weight 
Titanium dioxide ......................... 275 
Waterground mica, 325 mesh ............... 30 
Iicronized mica .......................... 30 
Domestic China clay ...................... 30 
Diatomaceous earth ...................... 35 
%Vater ................................... 475 
The mariner of compounding these materials is 
smilar to that set out under Example 1. Part B 
is prepared by dissolving the resin in the solvent- 
plasticizer mixture after which the small amount 
of water is stirred in so as fo form a temporary 
dispersion, which is then added fo part A under 
agitation. Part C is separately worked up in a 
ball mill or other grinding apparatus and is added 
as a smooth rhin paste fo the stirred mixture of 
parts A and B. 
It will be understood that the pigments and 
fillers should be of such type that they will not 
react with any of the other ingredients of the 
mixture and will be compatible with the polyvinyl 
acetate dispersion. Strongly basic pigments are 
generally undesirable, although small amounts of 
zinc oxide can be used with the titanium dioxide. 
We claim: 
1. Process for the manufacture of polyvinyl 
acetate emuision paints characterized by good 
pslntability, brushability, leveling, covering pow- 
er, and adhesion fo o!d oil paint su_rfces,, whch 
comprises vigorously agitating a polyvinyl acetate 
emulsion prepared by polymerization of vinyl ace- 
tare in aqueous suspension and having a maxi- 
mure average particle size of 5 microns, and mix- 
ing therewith, without the application of heat, a 
wetting agent, a previously prepared mixture of 
an adhesion-promoting resin and a solvent and 
p!asticizer for the polyvinyl acetate and a previ- 
ously prepared uniform paste containing pigment 
material, a wetting agent, and water. 
2. Process for the manufacture of polyvinyl 
acetate emulsion paints characterized by good 
paintability, brushability, leveling, covering 
power, and adhesion fo old oil paint surfaces, 
which comprises vigorously agitating a polyvinyl 
acetate emulsion prepared by polymerization of 
vinyl acetate in aqueous suspension and having 
a maximum average particles size of 5 microns 
and containing a wetting agent, and mixing 
therewith, without the aid of applied heat, a con- 
ditioning agent for the polyvinyl acetate resin, 
an adhesion-promoting resin, an aqueous pig- 
ment paste, and an added quantity of a wetting 
agent to bring the total content of wetting agent 
fo no more than about 0.455 % of the total paint 
composition, and continuing the mixing until a 
uniform dispersion is obtained. 
3. Process according to claim 2, wherein the 
wetting agent includes both an anionio and a 
non-ionic wetting agent. 
4. Process according fo claire 2, wherein the 
conditioning agent comprises  solvent and  
plasticizer for the polyvinyl acetate. 
5. Process for the manufacture of poyvinyl 
acetate emulsion paints characterized by good 
paintability, brushability, leveling, covering 
power, and adhesion to old oil paint surfaces, 
which comprises vigorously agitating a poyviny 
acetate emuislon prepared by polymerization of 
vinyl acetate in aqueous suspension and having 
a maximum average particle size of 5 microns 
and containing a wetting agent, adding thereto, 
during the agitation, a mixture of a solvent and 
a plasticizer for the polyvinyl acetate, and an 
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adhesion promoting resin, said mixture of 
solvent, plasticizer and resin having added water 
dispersed therein, adding to the agitated com- 
bined mixture, at room temperature, an aqueous 
paste of a pigment containing also a wetting 5 
agent, and continuing the agitation until a uni- 
form dispersion fs obtained, there being no heat 
applied to the agitated mass during the course 
of mixing, and the total content of wetting agent 
being no more than about 0.455% of the total 
composition. 
6. Process according fo claire 2, wherein the 
wetting agent includes a di-N-octyl sulfosucci- 
nate and an oleic acid condensate of polyethylene 
oxide. 15 
7. Process according to claire 2, wherein the 
aqueous pigment paste contains added wetting 
agent. 
8. Process according to claire 2, wherein the 
pigment paste contains a mixture of approxi- 20 
mately equal parts of di-N-octyl sulfosuccinate 
and an oleic acid condensate of polyethylene 
oxide. 
9. Process accordmg fo claire 2, wherein the 
pigment paste fs prepared by grinding the pig- 25 
ment in water containing added wetting agent. 
10. Process according fo claire 2, wherein the 
adhesion-promoting resin is an alkyd resin. 
11. Process according fo c!aim 2, wherein the 
adhesion-promoting resin fs pentaerythritol abi- 3o 
etate. 
i2. Process for the manufacture of aqueous 
polyvinyl acetate emulsion paint bases charac- 
terized, upon suspension of a pigment therein, 
by gO0d paintability, brushabitity, leveling, cov- 35 
ering power, and adhesion to old off paint sur- 
faces, which comprises mixing with an aqueous 
polyvinyl acetate emulsion prepared by polymer- 
ization o vinyl acetate in aqueous suspension and 
having a maximum average particle size of 5 4O 
microns and containing a wetting agent, at a 
maximum temperature of about 30 ° C., a pre- 
viously prepared mixture o£ an adhesion-pro- 
moting resin which fs compatible with the poly- 
vinyI acetate, an organic solvent and a plasticizer 45 
for the polyvinyl acetate, and water, the water 
being dlspersed in the mixture of organic 
terials, and an added quantity of wetting agent, 
the total content of wetting agent being such 
that in the ultimate emulsion paint it constitutes 5o 
no more than about 0.455% of the whole paint 
composition. 
13. Process for the manufacture of aqueous 
polyvinyl aceiate emulsion paint bases charac- 
terized, upon suspension of a pigment therein, by 55 
good painiability, brushabflity, leveling, covering 
power, and adhesion fo old off paint surfaces, 
which comprises mixing an aqueous polyvinyl 
acetate emulsion prepared by polymerization of 
vinyl acetate in aqueous suspension and having 
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a maximum average particle size of 5 microns 
and containing a wetting, agent, ata maximum 
temperature of about 30 ° C. with a separately 
prepared mixture of an adhesion-promoting res- 
in which fs compatible with the polyvinyl acetate, 
water, an organic conditioning agent havmg 
a low solubflity in water, and having at least 
a swelling, action on the polyvinyl acetate, and 
an added quantity of wetting agent, the total 
content of wetting agent being such that in the 
ultimate emulsoin paint it constitutes no more 
than about 0.455% of the whole paint compo- 
sition. 
14. Process for the manufacture of aqueous 
polyvinyl acetate emulsion paints characterized 
by good paintability, brushability, leveling, cover- 
ing power, and adhesion to old oil paint surfaces, 
which comprises mixing an aqueous polyvinyl 
cetate emulsion prepared by polymerization of 
vinyl acetate in aqueous suspension and having 
a maximum average particle size of 5 microns 
and containing a wetting agent, ata maxïmum 
temperature of about 30 ° C., with an adhesion- 
promoting resin which fs compatible with the 
polyvinyl acetate, and with an added quantity 
of wetting agent, the total content of the wet- 
ring agent being no more than about 0.455% of 
the vhole paint composition. 
15. An aqueous polyvinyl acetate emulsion 
paint characterized by good paintability, brush- 
ability, leveling, covering power, and adhesion 
to old off paint surfaces, said paint containing 
a polyvinyl acetate emulsion prepared by poly- 
merization of vinyl acetate in aqueous suspension 
and having a maximum average particle size of 
5 microns, said paint having suspended therein 
an adhesion-promoting resin and containing a 
wetting, agent in excess of- 0.105% but no more 
than about 0.455%, based upon the whole paint 
composition. 
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